Modern intensive farming conditions lack the diversity of substrates present in more natural environments and offer young animals fewer opportunities for interaction. Evidence exists that this may affect the organization of interactive patterns of behaviour, but shifts in behavioural diversity have not been measured directly. We investigated the effect of the substrate in the home pen on the diversity of behaviour in young growing pigs, Sus scrofa. Over 5 months, 26 pigs were housed singly in either substrate-impoverished (SI) or substrate-enriched (SE) conditions. Once every month we recorded the behaviour of these pigs in detail both in the home pens and in two novel object tests. In addition, we calculated the diversity of behaviour shown by SI and SE pigs in the home pen and in the novel object tests, using a relative behavioural diversity index. In the two novel object tests, SI pigs were less mobile than SE pigs and focused their behaviour on particular substrates. In addition, SI pigs showed less diverse behaviour than SE pigs. Our results show that the less diverse behaviour of SI pigs previously recorded in their home pens persists under novel conditions, supporting the hypothesis that substrate-impoverished housing conditions structurally affect the organization of behaviour in young growing pigs.
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In modern intensive farming systems, young animals are often housed in conditions that lack the diversity of stimulation present in more natural environments (Wood-Gush & Vestergaard 1989) . First, this may affect the expression of individual elements of behaviour. Social and appetitive behaviours may decrease in frequency, while various redirected behaviours may emerge (McKinnon et al. 1989; Petersen et al. 1995) . Second, shifts in interactive patterns of behaviour have been observed. Animals may be less able to engage in complex interaction with novel objects (Renner 1987) or to inhibit or reverse previously acquired response patterns (Morgan 1973; Einon et al. 1978 ; however, this effect could not be reproduced with pigs, Sus scrofa: Mendl et al. 1997) and their behaviour may become less diverse and/or more stereotyped (Stolba et al. 1983; Dantzer 1986; Mason 1991; Gunn & Morton 1995) . The majority of studies have investigated such shifts in interaction in terms of specific behavioural categories such as play, various forms of operant behaviour, or stereotyped behaviour sequences (e.g. Morgan 1973; Einon et al. 1978; Page & Neuringer 1985; Dantzer 1986) . In other cases, several classes of behaviour are grouped into one category which is then taken as an index of behavioural diversity (e.g. Renner & Rosenzweig 1986; Gunn & Morton 1995) . Few studies, however, have attempted to measure shifts in the diversity of behaviour more directly, by detailed investigation of the interactive patterns constituting the whole behavioural repertoire. Such investigation could shed light on the role of behavioural diversity in proximate, causal models of behavioural ontogeny and development.
We investigated the effect of the substrate in the home pen on the diversity of the interactive repertoire of young growing pigs. In a previous paper (Haskell et al. 1996) we reported that the behaviour of pigs is less diverse in substrate-impoverished housing conditions (SI) than in substrate-enriched conditions (SE). To measure behavioural diversity, we used a relative diversity parameter, R, which takes into account the fewer opportunities to interact with suitable substrate in improverished than in enriched conditions. R represents the number of
